Human (Homo sapiens)
In the human genome, the most abundant and still active elements are the LINE1 (L1) and its SINE partner Alu. The average human genome contains 80-100 L1 elements competent for retrotransposition whose encoded proteins mobilize their L1s in cis (see the Review by Goodier and Kazazian, page 23 of this issue). The L1 reverse transcriptase (RT) is required for trans-mobilization of Alu and SVA elements. Because some L1s are active retrotransposons, multiple laboratories are testing them for use in gene transfer and insertional mutagenesis. There is no current evidence for long terminal repeat (LTR) or DNA transposon active transposition activity in the human genome. Alus belong to the 7SL RNA-derived SINEs and are present only in primates, whereas MIRs are tRNA-derived SINEs and mammalian specific.
Mouse (Mus musculus)
Mice have greater transposon activity than humans because of a higher content of lineage-specific repeats (mouse versus human: 32.4% versus 24.4%). Endogenous retroviruses (ERVs) are extinct in humans, whereas all three classes of ERVs have active members in the mouse. MaLR, the single most successful LTR element in mouse and a class III ERV, is still active in mouse but died out some 50 million years ago in humans. Early transposon (ETn) elements are derived from partially deleted musD endogenous retroviruses and, unlike L1s, are mobilized in trans. Retrotransposing intracisternal A particles (IAP) elements are mostly defective but can be mobilized in trans using the protein machinery of a small number of intact IAPs in the mouse genome.
Opossum (Monodelphis domestica)
The opossum genome size of 3600 Mb is greater than in any amniotic lineage studied to date. Five hundred families of interspersed repeats cover around 52% of the genome. The genome is significantly rich in non-LTR retrotransposons (they cover 29% of the genome). RTE (retrotransposable element)-like non-LTR elements that were originally discovered in C. elegans have been identified in opossum. Several families of SINEs appear to use RTE elements for mobilization. The L3/CR1 fraction of the genome is significantly greater in Monodelphis, comprising 2.1% of the genome. This is seven times than that of human (0.3%) and 42 times greater than that of mouse (0.05%).
Platypus (Ornithorhynchus anatinus)
About one-half of the Platypus genome is derived from transposable elements. The most abundant and still active repeats are LINE2 and its nonautonomous partner SINE, Mon1. snoRTE, a unique SINE-like retrotransposon related to small nucleolar RNA (snoRNA), has been identified. snoRTE retrotransposes by means of an RTE class of non-LTR transposable element. Gypsy, an ancient class of LTR element, is present in the platypus genome and has not been identified in any other mammalian genome sequenced.
Chicken (Gallus gallus)
A small portion (4.3%) of the chicken genome is occupied by transposable elements. SINE-like elements have not been identified.
Fugu (Takifugu rubripes)
Although the Fugu genome contains a lower abundance of interspersed repeats, the level of retrotransposon diversity is greater than in mammals as numerous clades have been identified that are not present in mammals.
Abbreviations
LINEs, long interspersed nucleotide elements; SINEs, short interspersed nucleotide elements; SVA, [SINE-R{a HERV-K(HML2) LTR}/VNTR{variable number of tandem repeats}/Alu]; MIR, mammalian-wide interspersed repeat; LTR, long terminal repeat; ERV, endogenous retrovirus; MaLR, mammalian apparent LTR-retrotransposon; B2 and ID, closely resemble Ala-tRNA; B4, resemble a fusion between B1 and B2; ETn, early transposon; hAT, hobo-activator-Tam; IAP, intracisternal A particle; RTE, retrotransposable element; CR1, chicken repeat 1; ID, identifier (BC1 derived, neuronally expressed); RT, reverse transcriptase.
